FAGE: 1 FRINT DATE. 02288 T

FAILURE MODES EFFECTS ANALYSIS (FMEA) — CIL HARDWARE
NMUMEBER: 02-8-A15 -X

SUBSYSTEM NAME: HYDRAULICE

REVISION: 1 _J_}?I?.-?dff-]ﬁ-
PART DATA -
PART NAME PART NUMBER
VENDOR NAME VENDOR NUMBER
LRU ' HOSE AND SWIVEL ASSEMBLY MC277-0002

TITEFLEX

EXTENDED DESCRIPTION OF PART UNDER ANALY3IS:
HOSE AND SWIVEL ASSEMBLY, S5ME TVC/HYDRAULIC SYSTEM

REFERENCE DESIGNATORS:  SOWSSFHT4
SOVSEFH?S
SOVSBFHTE
S0VHBFHTT
A0VIEFHYE
2OVIEFHYS

QUANTITY OF LIKE ITEM3: &
ONE IN EAGH S5ME TVCIHYD SYSTEM PRESSURE AND RET LINE

FUNCTIQN: .
TO COMPENSATE FOR 3-DIMENSIONAL DEFLECTIONS BETWEEN PRIMARY AND
SECOMDARY STRUCTURE.
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PAGE 2 PRINT DATE: 0722098

FAILURE MODES EFFECTS ANALYSIS FMEA -- CIL FAILURE MODE
NUMBER: 0Z-6-A15-01

REVISION#: 1 Lir24:98

SUBSYSTEM NAME: HY[IRAL_ICS
LRLU: HOSE AND SWHVEL ASSEMBLY CRITICALITY OF THIS
ITEM NAME: HOSE AMD SWIVEL ASSEMBLY _ FAILLURE MODE: 1Rz
FAILURE MODE:
RUPTURE. HOSE
MISSION PHASE: LD LIFT-CFF

0O DE-ORBIT
VERICLE/PAYLOADMKIT EFFECTIVITY: 102 COLUMEIA

102 [DHSCOWERY
104 ATLANTIS
105  ENDEAVOUR

CAUSE:
MATERIAL DEFECT OR MAMUFACTURE

CRITICALITY 11 DURING INTACT ABORT OMLY? YES
FTLE RETURN TO LAUNCH SITE

REDUNDANCY SCREEN A) PASS

B) PASS
C) PASS
PASSIFAIL RATIONALE:
A)
B)
C)
- FAILURE EFFECTS -
{A} SUBSYSTEM:

LOSE OF ONE OF THREE HYDRALILIC SYSTEMS. LOSS OF VEHICLE'S HYDRAULIC
SYETEM REDUNDANCY.
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FAGE 3 PRINT DATE 0772998 5

FAILURE MODES EFFECTS ANALYSIS (FMEA} -- CIL FAILURE MODE
HUVEBER: 02-6-815- 01

(B} INTERFACING SUBSYSTEM{S):

LOSS OF HYDRAULIC POWER FOR ENGINE VALYE CONTROL FOR CINE ENGINE
RESULTING IN LOSS OF ONE S3ME THRUST CONTROL; HOWEVER, ENGINE VALVES WILL
LOCK INTO POSITION AND ENGINE WILL CONTINUE TO GPERATE. LDSS OF REDUNDANT
HYDRALLIC POWER SYSTEM FOR FOUR TVC ACTUATORS. LOSS OF NOSE WHEEL
STEERIMG AND HYDRULIC LANDING GEAR DEPLOYMENT CAPABILITY IE SYSTEM ONE (3
LOST. LOSS OF ONE OF THREE HYDRAULIC POWER SYSTEMS TO FLIGHT CONTROL
SURFACES AND BRAKES. LOSS OF ONE OF THREE ET UMEBILICAL RETRACT ACTUATORS
FOR EACH UMEILICAL PLATE HMYDRAULIC FLUID ON TPS SCREED MAY CAUSE
DEGRADED TPS BONDS

{C] MISSIGN:
ABORT DECISION OR POSSIBLE EARLY MISSION TERMINATION.

D) CREW, VEHICLE, AND ELEMENT(S):
MONE

{E} FUNCTIONAL GRITIGALITY EFFECTS:
FPOSSIBLE LOSE DF CREWWVEHICLE WITH TWO FAILLURES THIS FAILURE, PLUS LOSS OF
SECOND HYDRAULIZ SYSTEM. CRITICALITY 1 FOR SSME INOUCED RTLS.

-DISPOSITION RATIONALE-

(A DESIGN:

HOSE INNER CORE IS EXTRUDED TFE. REINFORCEMENT I5 304 STAINLESS STEEL WIRE
BRAID. FETURN HOGSE IS DOUBLE BRAID. PRESSURE HOSE IS SINGLE PLAITS OF SMALL
DIAMETER, TIERED, TENSION CONTROLLED TYPE 304 STAINLESS STEEL WIRE BRAID.
RETURN HOSE |S QUALIFIED TO MIL-H-23579, GENERAL REQUIREMENTS FOR HOSBE
ASEEMBLY - TFE, HIGH TEMPERATURE. MEDIUM PRESSURE. PRESSURE HOSE IS
QUALIFIED TO MIL- H-383280, GENERAL REQUIREMENTS FOR AIRCRAFT HOSE ASSEMBELY -
TFE. SYNTHETIC CARBOMN BASE, HIGH TEMPERATURE, HIGH PRESSURE. HOEE END-
FITTINGS ARE TITANIUM PROGRESSIVE-SWAGED WITH POSITIVE BRAID LOCK AND
CONFORM TC MIL-H-25579 AND MIL-H-38360. SWIVEL FITTINGS ARE STAINLESS STEEL
AND TITANIUM WITH ALUMINUM BRONZE SWIVEL BEARINGS. ALUMINUM BRONZE IS
ISOLATED FROM THE HYDRAULIC FLUID,

{8) TEST:
GUALIFICATION;
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PASE: 4 FEINT DATE OT/Z2E/58

FAILURE MODES EFFECTS ANALYSIS {(FMEA} — CIL FAILURE MODE
NUMBER: 02-6-A15- 01

RETURMN HOSE

« IMPULSE ENDURANCE CYCLING - 100,000 CYCLES 5-2 250-0 PS| AT 450 DESREES FIN
ACCOROANCE WITH FIGURE 3 MIL-H-25575%, WITH & RATE GF 70 CYCLESMIN,

+ BURST PRESSURE - 6,000 PSI AT 70 DEGREES F

PRZSSURE HOSE

+  IMPULSE ENDURANCE CYCZEING - 250 000 CYCLES 0-4,500-0 P3| IN ACCORDANCE
WITH FIGURE 3 MIL-H-38360, WITH & RATE OF 70 CYCLEZSMIN. 80 PERCENT AT 400
DEGREES F 20 PERCENT AT 70 DEGREESF.

= BURST PRESSURE - 12.000 PS| AT 70 DEGREES F.

HOSE AND SWIVEL

=  ENDURANCE CYTLING - 50,000 DEFLECTION CYCLES, 50 PERCENT AT 0 DEG F 50
FERCENT aT 275 DEGRCES F. WITH A RATE OF 30 CYCLES/MIN, SIMULTANEQUSLY,
IMPULSE CY¥CLES PER FIGURE 2 OF MIL-J-5513 GENERAL REQUIREMENTS FOR
HYDRAULIC SWIVEL JOINTS,

ACCEPTANCE:

= PROQF FRESSURE - RETURN 3,000 P3|, PRESSURE 8,000 PSIL

+  LEAKTEST -WITH OIL, 3.000 P35I INTERMAL PRESSURE APPLIEL.

» LEAKTEST - WITH AIR UNDER WATER, 5-10 PSI INTERNAL PRESSURE APPLIED FOR
NOT LESS THAN 2 MINUTES.

GROUND TURNARDLUND TEST
ANY TURNAROUND CHECKCOUT TESTING 15 ACCOMPLISHED IN ACCORDAMNCE WATH
CMRESO.

[C) INSPECTION:

RECEWING INSFECTION :
INCOMING MATERIAL IS5 VERIFIED BY INSPECTION AND COMPANY METALLURGIST.
INCOMING MATERIAL IS TESTED AND VERIFIED BY INSPECTION, ON A SAMPLING BASIS,
TO ENSURE CERTIFICATIQN 1S CORRECT.

CONTAMINATION CONTROL
CLEANLINESS LEVEL 190 PER MAD110-301 IS VERIFIED BY INSPECTION.

CRITICAL PROCESSES
WELDING AND SWAGING PROCESSES ARE VERIFIED BY INSPECTION.

NDE

RADIGGRAPHIC INSPECTION IS PZRFOQRMED TO ENSURE THE FOLLOWING: HOSE AND
BRAID ARE PROPERLY BOTTOMED IN END FITTING. BUTT WELD TUBING IS CHECKED FOR
FREEDOM FROM CRACKS, PORDSITY, INCLUSIONS, OR VOIDS. RADIOGRAPH IS
EXAMINED LINDER MAGNIFICATION.

ASGEMBLY/INSTALLATION
MANUFACTURING AND ASSEMBLY PROCESSES VERIFIED BY INSPECTION.

TESTING
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PAGS: £ PRINT DATE o7iogus =4

FAILURE MODES EFFECTS ANALY S!S (FMEA) - CIL FAILURE MODE
NUMEBER: 02-6-A15-01

PROOF AND LEAK TESTS PERFORMED BY TEST LAE UNDER DELEGATION OF QUALITY
ASSURANCE MANAGER. SWIVELS ARE TESTED TO RATED PRESSLRE, TO ENSURE THAT
FITTINGS' DEFLECTION AND EXCURSION ARE WITHIN SPECIFICATION. ATP |5 VERIFIED
BY INSPECTION.

HANDLING/PACKAGING
INSPECTION VERIFIES PACKAGING PRIOR T SHIFMENT.

(D) FAILURE HISTORY:

CURRENT DATA ON TEST FAILURES, FLIGHT FAILURES. UNEXPLAINED ANOMALIES, AND
OTHER FAILLIRES EXFERIENCED DURING GROUND PRGIEISING ACTIVITY CAN BE
FOUNG IN THE PRACA DATA BASE.

{E) OPERATIONAL USE:
NOMNE; RAPID LEAK RATE WOULD DEPLETE HYDRAULIC SYSTEM BEFORE ACTION COULD
BE TAKEN.

- APPROVALS -

EDITORIALLY APPROVED ' BNA - J Kesmenn 7-30 A5

TECHMICAL APPROVAL WA APPROVAL FORM : 85-CIL-009_02-6

02-6-42



